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Lee Brundin
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12557 Highway 37

Libby, MT 59923

Lee:

We have completed genetic analysis of the following sam'ples:
Table 1. Summary of resulits. : i
Location Received N® # markers® Specles ID° Power (%)° % WSCT®
Elliot Creek 9/10/99 15 - WSCT 84 100
Rainy Creek, on Owens 9/10/99 10 - WSCT 70 100
Ralny Creek, on Plum Creek 9/10/3Q 14 - WSCT 82 ~ 100
Biue Creek, upper 8/10/08 15 14 WSCT x YSCT 70 95
Noisy Creek 9/10/99 16 !6 WSCT x RBT 85 93 -
Shafer Creek, upper 9/10/99 18 K] WSCT x RBT 84 92
Swamp Creek, at Poker Hill  9/10/99 18 56 WSCT x RBT 89 86
Shafer Creek, lower 9/10/99 13 i6 WSCT x RBT 79 83
Smearl Creek 9/10/99 15 16 WSCT x RBT 84 80
Trail Creek 9/10/99 15 6 WSCT x RBT 84 77
Crazyman Creek 9/10/99 16 ”6 WSCT x RET 85 : 69
Carrie Creek 9110/99 7 .,6 WSCT x RBT 57 69
Alexander Creek 9/10/99 15 (3] WSCT x RBT 83 17
Doak Creek 8/10/99 14 B WSCT x R8T 82 - 9

*Number of samples successfully analyzed. 198 .

"Number of markers analyzed that are diagnostic for the non-native species (second species listed under Species ID).
"“Single species code is used when the entire sample possessed alleles from that species only. However, it must be
noted that we cannot definitively rule out the possibility that some or all of the individuals are hybrids. We merely
have not detected any non-native alleles at the Joci examined (seé Power %). Codes: WSCT = westslope cutthroat
trout (Oncorkynchus clarki lewisi); RBT= rainbow trout (0. mykiss), YSCT= Yellowstonc cutthroat trout (O. clarki
bouvierr). Specics cades separated by “x” indicate apparent hybridization between those species.

*Number comresponds to the percent chance we have to detect 1% hybridization given the sample size and number of
diagnostic markers used (a sample siz¢ of 25 is required to yield a 95% chance to detect 1% hybridization of
rainbow or Yellowstone cutthroat trout into a westslope trout population).

‘Indicates the genetic contribution of westslope cutthroat trout toj the sample assuming random mating proportions.
Wote: For further details on cach sample, see the "Sample Details” section below,
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Brief Description of Methods:

Polymerase chain reaction (PCR) amplification of paired interspérs-gd nuclear BNA elements (PINEs)
was used to determine each fish’s genetic characteristics at at multiple regions of the nuclear DNA. This
method produces DNA fragments that can be used to dlstlng!.ush between various cutthroat trout
subspecies (Oncorhync}m.s clarki spp.), rainbow trout (O, mykiss) and their hybrids. The presence of a
PINE marker is dominant to absence. Frrst-generatlon (F,) hybrids will have all the diagnostic markers
characteristic of the two hybridizing species. Backcrossed (F+) individuals will possess some, but not
all, markers characteristic of both parental species. The appearance of a marker indicates the individual is
‘either heterozygous or homozygous for that marker, whldh precludes us from directly calculating allele
frequencies. However, in order to provide comparative values, we have assurhed the samples conform to
randotn mating expectations in order to estimate the average genetic contribution from each species.

Itis crmcal to note that in all hybrld swarms, regardless of the percent contribution from the non-native
species, all individuals are of hybrid origin, even those that appear “pure” at our diagnostic loci. It is not
possible to “rescue” pure individuals from these populatlons as they likely do not exist. Due to the
random reshufﬂmg of alleles during sexual reproduction, rm:;my individuals will appear pure for one or the
other parental species due to the iimited number of marker loci used. It has been shown that 4-6 markers
are adequate to provide coarse classification of hybndx?amon, but upwards of 70 markers are required to
discriminate between pure individuals (if they exist) and backcrossed individuals in hybrid swarms

(Boecklen and Howard 1997).

Literature Cited:
Boecklen WJ, and Howard DJ (1997) Genetic analysis of |hybrid zones: numbers of markers and power of

resolution. Ecology 78 (8) pp. 2611-2616. i

Sample Details:

Elliot Creek: Markers characteristic of westslopc cutthroat trout only were detected in the 15 samples. It
should be noted, however, that with a sample size of 15, we only have an 84% chance to detect 1%

hybridization.

Rainy Creek, on Owens: Markers characteristic of westslobe cutthroat trout only were detected in the 10
samples. It should be noted, however, that with a sample éize of 10, we only have a 70% chance to detect
1% hybridization. i

Rainy Creek, on Plum Creek: Markers characteristic of w estslope cutthroat trout only were detected in the
14 samples. [t should be noted, however, that with a sample size of 14, we only have an 82% chance to

detect 1% hybridization.

Blue Creek: These samp]es appear to have come from a hybrid swarm. All individuals in a hybrid swarm
are likely of hybrid-otigin, even those that appear ‘pure’ at our diagnostic loci. All markers characteristic
of westslope cutthroat trout were detected in the 15 earnples However, four of these individuals also

possessed one marker, and onc possessed two markers, characteristic of Yellowstone cutthroat trout. This

Graduate begree Programa

i
e T B
iological Seiences (Teaching) (N
Miaoblology X sall °
Organismal Riology & Eculogy : - 7
wildlife Biology )
|
1

An Equal Qpportunity Unversity



The Ur\lVerSlty of Division of Biological éuences

The University of Montana

Ontan a Missoula, Montana 59812-4824

. Phone: (406) 243-5122

EAX: (406) 243-4184

either indicates a small amount of Yellowstone hybridizaﬁ'on into a westslope population, or the markers
could simply be rare westsiope cutthroat genetic varlatlon that is-electrophoretically indistinguishable
from those characteristic of Yellowstone cutthroat trout. However the latter pdssibility appears unlikely,
as the Yellowstone markers were present at two independent loci. Assuming random mating proportions,
the genetic contributions of Yellowstone cutthroat and w stslope cutthroat in this sample are 5 and 95%,

respectively. |
|
Noisy Creek: These samples appear to have come from a}hybrid swarm. All individuals in 2 hybrid
swarm are likely of hybrid origin, even those that appear {‘pure” at our diagnostic loci. Markers
characteristic of both westslope cutthroat trout and rainbow were detected in these 16 samples. Nine
individuals possessed only markers characteristic of westélope cutthroat. The remaining seven
indjviduals possessed markers in various quantities characteristic of both westslope cutthroat and rainbow
trout. Six of these seven hybridized individuals were at least second-generation hybrids as they did not -
possess all the markers characteristic of both species, as is expected in first generation (F;) hybrids. The
remaining individual appeared to be an F, hybrid, Assuming random mating proportions, the genetic
contributions of rainbow trout and westslope cutthroat in this sample are 7 and 93%, respectively.

Shafer Creek, upper: These samplcs appear to have come|from 2 hybrid swarm. Allindividuals in a
hybrid swarm are likely of hybrid origin, even those that appear “pure” at our diagnostic loci. Markers
characteristic of both westslope cutthroat and rainbow tronllt were detected in these 15 sa.mples Eight
individuals possessed all markers characteristic of westslolpe cutthroat only. The remaining seven
individuals possessed markers in various quantities characteristic of both westslope cutthroat and rainbow
trout, All seven of these hybridized individuals were at lehst second-generation hybrids as they did not
possess all the alleles characteristic of both species, as is elxpected in first generation (F,) bybrids.
Assuming random mating proportions, the contributions o( rainbow trout and westslope cutthroat in this

sample are 8 and 92%, respectively.

Swamp Creek, at Poker Hill: These sampleﬁ appear to have come from a hybrid swarm. All individuals
in a hybrid swarm are likely of hybrid origin, even those that appear “pure” at our d1agnostic loci.
Markers characteristic of both westslope cutthroat trout and rainbow trout were detected in these 18
samples. Six indjviduals possessed all markers characteristic of westslope cutthroat. The remaining ]2
individuals possessed markers in various quantities characteristic of both westslope cutthroat and rainbow
trout. All of these hybridized individuals were at least secbnd-generation hybrids as they did not possess
all the markers characteristic of both specics, as is expected in first generation (Fy) hybrids. Assuming
random mating proportions, the genetic contributions of rainbow trout and westslope cutthroat in this

qample are 14 and 86%, respectively. |

|
|

Shafer Creek, lower: These samples appear to have come ;f'mm a hybrid swarm. All individuals in a
hybrid swarm are likely of hybrid origin, even those that appear “pure™ at our diagnostic loci. Markers
characteristic of both westslope cutthroat trout and rainbow trout were detected in these 13 samples. Five
individuals possessed all markers characteristic of westslofze cutthroat only, and one individual possessed
all markers characteristic of rainbow trout only. The remalmng seven individuals possessed markers in
various quantities characteristic of both westslope cutthroat and rainbow trout. All of thesc hybridized
individuals were at least sccOnd-generatxcn hybrids as they‘ did not possess all the markers characteristic
of both species, as is expected in first generation (F)) hybndq Aswmmg random mating proportions, the
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genetic contributions of rainbow trout and westslope cutthroat in this samplc are 17 and 83%,

respectively, | -

Smearl Creek: These samples appear to have come from L hybnd swarm. All individuals in a hybrid
gwarm are likely of bybrid origin, even those that appear ¢ pure > at our diagnostic loci. Markers
characteristic of both westslope cutthroat trout and rambow were detected in these 15 samples Six
individuals possessed all markers characteristic of westslope cutthroat, The remaining nine individuals
possessed markers in various quantities characteristic of both westslope cutthroat and rainbow trout. All
of these hybridized individuals were at least second-generation hybrids as they did not possess all the

markers characteristic of both species, as is expected in ﬁ!l'st generation (F;) hybrids. Assuming random

mating proportions, the genetic contributions of rainbow trout and westslope cutthroat in this sample are
20 and 80%, respectively.

Trail Creek: These samples appear to have come from a h!ybrid swarm. All individuals in a hybrid
swarm are likely of hybrid origin, even those that appear “pure” at our diagnostic loci. Markers
characteristic of both westslope cutthroat trout and rambow were detected in these 13 samples Six
individuals possessed all markers characteristic of westsIOpe cutthroat. The remaining nine individuals
possessed markers in various quantities characteristic of bpth westslope cutthroat and rainbow trout.
Eight of these nine hybridized individuals were at least seclond-generation hybrids as they did not possess
all the markers charactenstchof both species, as is expected in first generation (F) hybrids. The
remaining individual appeared to be an F individual as it possessed al) the markers characteristic of both
species. Assuming random r}'natmg proportions, the genetic contributions of rainbow trout and westslope

cutthroat in this sample are 23 and 77%, respectively.

Crazyman Creek: These samples appear to have come from a hybrid swarm. All individuals in a hybrid
swarm are likely of hybrid origin, even those that appear “pure at our-diagnostic loci. Markers
characteristic of both westslope cutthroat trout and rainbow trout were detected in these 16 samples.
Seven individuals possessed all markers characteristic of westslope cutthroat. The remaining nine
individuals possessed markers in various quantities characteristic of both westslope cutthroat and rainbow
trout. All of these hybridized individuals were at least second-generatlon hybrids as they did not possess
all the markers characteristic of both species, as is expected in first generation (F;) hybrids. Assuming
random mating proportions, the genetic contributions of rambow trout and westslope cutthroat in this

sample are 31 and 69%, respectively. |
i

Carrie Creek; These eamples appear to have come from a hybnd swarmn. All individuals in a hybrid
swarm arc likely of hybtid origin, even those that appear * pure > at our diagnostic loci. Markers
characteristic of both westslope cutthroat trout and rambow trout were detected in these seven samples.
All individuals possessed markers in various quantities charactenstlc of both westslope cutthroat and
rainbow trout, Six of these hybridized individuals were at Jeast second-generation hybrids as they did not
possess all the markers characteristic of both species, as is E'{pected in first generation (F)) hybrids. The
remaining individual appeared to be an Fy hybrid, Assumtﬁg random mating proportions, the genctic
contributions of rainbow trout and westslope cutthroat in this sample are 31 and 69%, respectively,

Alexander Creek: These -aamp]es appear to have come from a hybr1d swarm. All individuals in a hybrid
swarm are likely of hybrid origin, even those that appear * pure ” at our diagnostic loci. Markers
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characteristic of both westslope cutthroat trout and rainbow trout were detected in these 15 samples. Two
individuals possessed raarkers characteristic of rainbow trout only. The rémaining 13 individuals
possessed markers in various quantities characteristic of both westslope cutthroat and rainbow trout. All
of these hybridized individuals were at least second-generauon hybrids as they did not possess all the
markers characteristic of both species, as is expected in first generation (F) hybrids. Assuming random
mating proportions, the genetic contributions of rainbow tTout and westslope cutthroat in this sample are

83 and 17%, resgpectively. |

Doak Creek: These samples appear to have come from a ﬁybrid swarm. All individuals in a hybrid
swarm are likely of hybrid origin, even those that appear “pure” at our diagnostic loci. All markers
characteristic of rainbow trout were detected in the 14 samples. Eleven individuals also possessed one or
two markers characteristic of westslope cutthroat trout. All of these individuals were at least second-
generation hybrids as they did not possess all the markers characteristic of both species, as is expected in
first generation (F,) hybrids. Assuming random mating proportions, the genetic contributions of rainbow
trout and westslope cutthroat in this sample are 91 and 9%, respectively.

Smcerely,

e

Joht K. Wenburg

Ce¢: Steve Carson
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